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XVIII. An Account of the State of the Ther- 
mometer at the Hague on the gth of Ja- 
nuary 1757. ExtraEled from a Letter of 
Mr. Abraham Trembley, F. R.S. to Tho. 
Birch, D. D. Secret. R. S. 

Hague, Febr. 15. 1757. 

Read Mar. 3, TT Carefully obferved the thermometer 
! 757- J^ during the cold days, which we have 
had this winter. I made ufe of the fame thermo- 
meter, with which I made my obfervations in 1740, 
and for that purpofe fixed it in the fame place, where 
it was that year, viz. in a window dire&ly expofed 
to the north, and open to a large fquare. In 1 740 
I faw Fahrenheit's thermometer at two degrees be- 
low o. This year, on the 9th day of January in 
the morning, it was at three degrees above o ; that 
is, only five degrees higher than in 1740. 



XIX. Experimental Examination of Platina* 
By William Lewis, M. B. F. R. S. 

PAPER V. 

^ad Mar. 17, / I \ H E account of this extraordinary 
I757 ' J[ mineral, formerly read to this il- 

luftrious Society, and honoured with their approba- 
tion, being fince publiihed in the Philojopbical Tranf- 



[ x 49 1 

aBionSy renders any recapitulation of the difcoveries 
hitherto made unneceflary* 

The near and remarkable relation betwixt platina 
and gold, not only in point of gravity, but in many 
lefs obvious properties, hitherto fuppofed to belong 
to gold alone ; and their as manifeft difagreement in 
others, particularly colour, du&ility, and fufibiiity ; 
induced me to examine, what effects they might have 
in combination with one another in different propor- 
tions ; and whether there is reafon to credit the re- 
port of great frauds having been committed by mixing 
them together ; how far fuch abufes are practicable ; 
and, what is of more importance, the means by 
which they are difcoverable. 

Experiments of tht Mixture of Platina and Gold. 

Experiment I. 

I. Twelve carats* of fine gold, and the fame 
quantity of the purer grains of platina, were urged 
in a blaft -furnace, for near an hour, with a fire fo 
ftrong, that a flip of Windfor brick, with which the 
crucible was covered, tho' defended by a thin coating 
of pure white clay, had begun to melt. Upon break- 
ing the veffel, the metal was found in one fmooth 
lump or bead ; which, after being nealed by the 
flame of a lamp, and boiled in alum-water, appeared, 
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* The proportions were adjufted according to the carat weights, 
as it is by thefe, that the finenefs of gold is ufually exprefled. A 
carat is the twenty-fourth part of the whole compound : thus gold 
of fo many carats is a compofition, of which fo many twenty- 
fourths are fine gold, and the reft an inferior metal. 

both 
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both in the mafs, and upon the touchftone, of a 
pale bell- metal colour, without any refemblance to 
gold. It bore feveral ftrokes, and ftretched con- 
siderably under the hammer, before it begun to crack 
about the edges. On viewing the frafture with a 
magnifying glafs, the gold and platina appeared un- 
equally mixed ; and feveral fmall particles of die lat- 
ter were fcen diftinft : nor was the mixture intirely 
uniform after it had again and again been returned to 
the fire, and fuffered many hours of ftrong fufion. 

2. Eighteen carats of gold and fix of platina 
(=3:1) were melted together as the foregoing, in 
an intenfe fire continued about an hour. The bead, 
nealed and boiled, was lefs pale-coloured than the 
former, but had nothing of the colour of gold, It 
forged tolerably well, like coarfe gold. To the 
naked eye it appeared uniform ; but a good magni- 
fier difcovered in this, as well as in the other, fome 
inequality of mixture, notwithftanding the fufion 
was two or three times repeated, with the ftrongeft 
degrees of heat we were capable of exciting by large 
bellows. 

3. Twenty carats of gold and four of platina 
(= 5 : 1 ) were kept in ftrong fufion for above an 
hour and a half. Thefe united into an equal mafs, 
in which no granule of platina, or diffimilarity of 
parts, could be diftinguifhed. The colour was ftill 
fo dull and pale, that the compound could fcarcely 
be judged by the eye to contain any gold. It ham- 
mered well into a pretty thin plate 5 but we could 
not draw it into wire of any confiderable finenefs. 

4. Twenty-two carats of gold were melted in the 
fame manner with two of platina ( = 1 1 : 1 ) the 

7 fame 



[ *5* ] 

feme that ftandard gold contains of alloy. The 
mixture was uniform, of a tolerable golden colour, 
but eafily diftinguifhable from that of ftandard gold 
by a dingy bell-metal caft. It worked well, was 
forged into a thin plate without cracking, and drawn 
into moderately fine wire. 

5. Twenty- two carats and a half of gold, and 
one and a half of platina (== 15 : 1), melted into an 
uniform mafs, which, after the uftjal nealing and 
boiling, proved fomewhat tougher than the pre- 
ceding, and of a better colour. 

6. Twenty- three carats of gold were melted with 
one of platina; which is nearly half the proportion, 
that ftandard gold contains of alloy. The compound 
worked extremely well, but was diftinguifhable from 
gold by a manifeft dinginefs, which it retained after 
cepeated forgings, fufions, nealings, and boilings. 

7. Twenty- three carats and one-fourth of gold, 
and three-fourths of a carat of platina (=31 : 1), 
fqrrned an equal mixture, very malleable, du&ile 
like the three foregoing whilft hot as well as cold, 
but not intirely free from their peculiar dingy colour. 

8. A mixture of twenty- three carats and a half 
of gold, with half a carat of platina (=47 : 1 ), was 
very foft and flexible, of a good colour, without any 
thing of the difagreeable caft, by which all the fore- 
going compofitions were readily diftinguifhable, in 
the mafs as well as on the touchftone, from fine or 
ftandard gold. 

9. A mixture of twenty-three carats and three- 
fourths of gold, with one-fourth of a carat of platina 
(=95 : 1), could not be diftinguifhed by the eye or 
hammer from the fine gold itfelf. 

In 
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In all thefe procefles, even where the proportion 
of platina was fmall, the fufion was performed by a 
vehement fire, that the mineral might be the more 
intimately diflblved, and equally difFufed thro' the 
gold. The neceffity of this precaution appeared from 
an experiment formerly related ; in which one of 
platina having been melted with four of gold, the 
button appeared not much paler than ftandard gold 
with filver alloy. On a fecond fufion it loft its yel- 
low colour, which had at firft been only external, 
from an imperfeft mixture, great part of the platina 
being concealed in the internal part of the mafs, and 
covered as it were by a golden coat. 

The crucibles were rubbed on the infide with 
chalk, to prevent any particles of the metal from 
lodging in their cavities. A little borax was em- 
ployed in each as a flux; with the addition of nitre, 
by which the colour of gold is fomewhat heightened. 
On remelting fome of the mixtures with fundry other 
additions, powdered charcoal feemed to improve the 
colour moft. 

Experiment II. 

The preceding compofitions, after being gently 
hammered and boiled, were weighed hydroftatically 
with great care, by a very tender balance, in diftilled 
water, wherein the gravity of ftandard gold turned 
out 17.788. 

All the mixtures proved heavier than ftandard 
gold. Their gravities were nearer to the medium 
of the gravities of the ingredients, than thofe of the 
compofitions of platina with any of the other metals 

formerly 



[. J 53 ] 

formerly given an account of ; none falling confider- 
ably {hort of the mean gravity, and. fome rather ex- 
ceedingit 



Platina 
Platina i Gold i 
Platina i Gold 3 
Platina 1 Gold 5, 
Platina 1 Gold 11 
Platina 1 Gold 15 
Platina 1 Gold 23 
Platina 1 Gold 31 
Platina 1 Gold 47 
Platina 1 Gold 95 
Gold 



By 
Experiment. 

I7.OOO 

18.I4O 

18.613 

l8*8l2 

18.835 

l8.<)l8 

I9.089 
I9.I28 
I9.262 

19^73 



Gravity. 



By 
Calculation. 



18.I42 

18.7I4 

18.9O4 

I9.O94 

19.142 

19.189, 

19.213 

I9.237 

I9.261 



Difference* 

O. 02 N 

O.IOI 

0.092 

0.259 

0.224 

0.100 

0.08^ 

o 
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Experiment III. 

As a mixture of platina with an equal quantity of 
gold has been reported to be fpecifically heavier than 
gold itfelf, but turned out otherwife in the above 
experiments j fome further trials were made on that 
head* 

1. Inftead of the crude mineral, whofe gravity is 
but 1 7, we took platina, that had been cupelled with 
lead, one of the neateft of the buttons formerly men- 
tioned, which, thtf retaining a portion of the lead, 
was nearly as ponderous as fine gold, viz.- 19.240* 
This was melted with equal its weight of the gold, 
in a ftrong fire, and continued in fufion for about an 
hour :• the mafs proved fpongy, and very light. We 

Vol 50* X. remelted 
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remelted it feveral times with vehement degrees of 
fire, fuflferihg it ta cool: leifurety in the crucible ; 
and, in order to feparate as much as poffible of the 
lead, to which its fponginefs feemed owing, boiled 
it in aqua-fortis, and repeatedly inje&ed corrofive 
fublimatc ufon it during fufion : the mafs, neverthe- 
lefs, ftill turned out caverriulous and brittle, and fpe- 
cifically lighter than either the gold or platina by 
themfelves. 

2.1 likewife endeavoured to combine platina with 
fmall proportions of gold. By vehemence of fire, it 
was made to unite, tho* not perfectly, with half ills 
weight and lefs : but the mixtures were extremely 
fpongy and brittle ; in fpecific gravity one fcarce 1 6, 
another lefs than , 5. 

3. As a caft metalline body from the Spanifh 
Weft Indies, of which fome account will be given 
hereafter, appears to have been confounded with the 
mineral platina, this alfo was melted with an equal 
quantity of gold. They united with great eafe, by a 
moderate fire, into an uniform compound, tolerably 
compad, but whofe fpecific gravity was only \6\i 
which is nearly the mean gravity of the two ingre^ 
dierits. 

Experiment IV. 

As a fmall portion of copper fomewhat heightens 
the colour of pale gold, platina was melted with 
eight times its weight of ftandard gold made with 
copper alloy. The fufion was performed, as in the 
preceding experiments, in a clofe crucible, with a 
ftrong fire, but without any flux, and continued for 
about an hour. The metal appeared covered with a 

blacK 
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black fcurf, and had loft about -?$•$. It was much 
duller coloured, harder to the hammer, and cracked 
fooner about the edges, than mixtures of fine gold 
with a larger quantity of platina. By repeated fu- 
lion, and frequent nealing, it became a little fofter 
and tougher, lb as to be drawn into pretty fine wire 5 
but the colour was ftill exceeding dull, more re- 
fembling that of bad copper than of gold. 

The fpecific gravity of this compound was 17.915; 
a little lefs than the medium of the three ingredients 
unmixed, and a little greater than the mean gravity 
refulUng from the platina by itfelf, and the copper 
and gold mixed} for copper, in the ftandard pro- 
portion, appears to diminish the gravity of gold 
more than it ought to do according to calculation • 

From the foregoing experiments it appears, that 
platina is mifcible with gold, in certain proportions,, 
without injuring either its colour or dudtility, or oc- 
cafioning any confiderable alteration in the gravity : 
experiments related in former papers have fhewn, that 
it ftands aqua-fortis, and the other trials by which 
the purity of gold is eftimated. It is to be hoped* 
that the abufes manifeftly practicable by this mineral 
have hitherto been bu* rarely made ufe of. Tp guard 
againft them is the object of this paper ; to detect 
them* of the next. 
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